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MAR  Missing At Random 
ORiEL   Olympic Regeneration in East London 
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WEMWBS Warwick Edinburgh Mental Wellbeing Scale  
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ABSTRACT (200 words/200 words)  
 
Public expenditure on mega-events such as the London 2012 Olympic Games is often justified by the 
potential legacy of urban regeneration and its associated health and wellbeing benefits for local 
communities. The ORiEL (Olympic Regeneration in East London) study examined whether urban 
regeneration associated with the 2012 Games was associated with improved mental health.  
Adolescents aged 11-12 years attending schools in the Olympic host London Borough of Newham or 
in three adjacent comparison London Boroughs, completed a survey prior to the Olympic Games 
(2012) and six–months and 18-months after the Games (2013 and 2014, respectively). Change in 
depressive symptoms and wellbeing between baseline and each follow-up were examined. 2254 
adolescents from 25 randomly selected schools participated. Adolescents from the Olympic host 
borough were more likely to have ‘remained depressed’ between baseline and the six-month and 
18-month follow-ups (Relative Risk=1.78, 95%CI 1.12-2.83; Relative Risk=1.93, 95%CI 1.01-3.70), 
compared with adolescents from the comparison boroughs. No differences in wellbeing were 
observed. There was very little evidence that urban regeneration had any positive influence on 
adolescent mental health and some suggestion regeneration may have been associated with 
maintenance of depressive symptoms. Such programmes may have limited short-term impact on the 
mental health of adolescents.  
 
Keywords: depressive symptoms, positive wellbeing; adolescent, urban regeneration, longitudinal  
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Public expenditure on sporting mega-events, such as the London 2012 Olympic Games, is often 
justified by the hypothesised positive impact of urban regeneration, including the provision of new 
sports and recreational facilities, related to hosting such events and the associated legacy benefits 
for local communities (1). Addressing deprivation by enhancing health and wellbeing through urban 
regeneration programmes was among the legacy benefits identified for the London 2012 Olympic 
Games (2). However, public health evaluations have thus far found little evidence for a positive 
impact of large-scale investment in urban regeneration at the household, dwelling, community or 
neighborhood level directly on mental health or indirectly on social determinants of mental health 
(3, 4). In fact, urban regeneration may negatively impact mental health (3-6) via increased stress 
associated with the environmental nuisance of regeneration (6), gentrification (5, 7), changes to 
social networks (8), displacement (1), loss of amenities (1), the lack of control over the planning 
process (1, 8), and an increase in relative deprivation amongst residents who do not benefit. Despite 
this, regeneration may impact positively on children and adolescents from these communities (7), 
via increasing feelings of safety, reducing exposure to stressors, and increasing access to amenities, 
yet few studies have evaluated the impact on the mental health and wellbeing of children and 
adolescents (4). The ORiEL (Olympic Regeneration in East London) study examined whether urban 
regeneration occurring around the 2012 London Olympic Games was associated with better 
adolescent mental health and wellbeing. We hypothesised that adolescents living in an area 
receiving the majority of Olympic-related urban regeneration would have greater positive change 
and better mental health six-months and 18-months post-regeneration, compared to adolescents 
living in comparison areas receiving less or no Olympic-related urban regeneration.  
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METHOD 
Study design and participants 
This longitudinal quasi-experimental study followed a cohort of adolescents over a three-year 
period, recruited from randomly selected schools in the London Boroughs of Barking & Dagenham, 
Hackney, Newham, and Tower Hamlets. The participants, in year 7 at baseline (age 11-12 years: Jan-
June 2012), were first followed-up in year 8 (age 12-13 years: Jan-June 2013) six to 11 months after 
the completion of the London 2012 Games, and again in year 9 (age 13-14 years: Jan-June 2014) 18 
to 23 months after the Games. Ethical approval was granted by the Queen Mary University of 
London Research Ethics Committee (QMREC2011/40), the Association of Directors of Children’s 
Services (RGE110927) and the London Boroughs Research Governance Framework (CERGF113). 
Head teachers gave written consent for the study in their school; parents gave passive informed 
consent and could opt their child out of the study; adolescents gave written informed assent for the 
study.  
 
Exposure to urban regeneration associated with the London 2012 Olympic Games 
The intervention borough was the London Borough of Newham, where the London 2012 Olympic 
Games were mostly hosted and where the majority of regeneration occurred. Within the London 
Borough of Newham, regeneration associated with the Games was focused in three main areas; 
Stratford City Development; the Olympic Park; and the Olympic Fringe. The main components of this 
regeneration programme are outlined in Table 1. Although part of the retail complex (Westfield 
Stratford City) had opened in 2011-12 prior to baseline data collection, large areas where 
regeneration was taking place were inaccessible to the local communities from between 2008 to late 
2012. For example, the Olympic Park development involved closing off the area from 2008 with it 
opening for a limited time only for ticket holders for the Olympics at the end of July 2012: the 
surrounding communities did not gain everyday access to the Olympic Park and its facilities until 
early 2013. Prior to 2008 much of the Olympic site was inaccessible derelict industrial land.  
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Three adjacent London Boroughs (Barking & Dagenham, Hackney, Tower Hamlets) were selected as 
comparison areas, hypothesised to benefit less from the planned regeneration, as they were more 
geographically distant from the Olympic Park and were not in direct receipt of the regeneration 
activities outlined in Table 1. Figure 1 shows the distribution of the schools across the four boroughs 
in East London. 
 
Whilst selection of the intervention and comparison boroughs underpins the epidemiological design 
of the study, we additionally conducted analyses, using a different characterisation of ‘exposure’ to 
the urban regeneration associated with the London 2012 Olympic Games. This measure was the 
Euclidean distance of the participant’s school to the Olympic Park calculated using a Geographical 
Information System (9). These analyses examined the odds for changes in mental health and 
wellbeing for an interquartile increase in distance to the Olympic Park (IQR=3240.7 meters).  
 
Procedure 
Of the 48 secondary schools in the four boroughs, we randomly selected six to seven schools in each 
borough: where a selected school refused to participate another school within the borough was 
randomly selected to participate. The study had 80% power to detect an 8% difference in well-being 
(5% significance level) with an 18-month follow-up sample of 1766 adolescents from 24 schools (10). 
This calculation was informed by a study (11) that found that wellbeing scores on a range of scales 
improved by 8-25% for adults and children after a neighborhood intervention. Twenty-five out of 41 
invited schools participated (school response rate 60.9%) resulting in six intervention and 19 
comparison schools). In seven schools, the entire Year 7 was invited to recruit >90 children per 
school. In the remaining schools a mixed-ability sample was selected. The socio-demographic 
characteristics of the baseline sample were similar to the 2011 National Census. Adolescents 
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completed a questionnaire in their classroom following a standardised protocol, which assessed 
wellbeing, mental health, physical activity, and sociodemographic factors.   
 
 
Outcomes  
Wellbeing and depressive symptoms were self-reported by the adolescents. The World Health 
Organisation defines well-being as “a state in which every individual realizes his or her own 
potential, can cope with the normal stresses of life, can work productively, and is able to make a 
contribution to her or his community” (12). Wellbeing was assessed by the Warwick-Edinburgh 
Mental Wellbeing Scale (WEMWBS) - a 14 item (5 response category) self-report measure of 
subjective positive wellbeing (13) at baseline and at the six-month and 18-month follow-ups. Pre-
post absolute change in the continuous WEMWBS scores between baseline and the six-month and 
18-month follow-up were calculated by subtracting the baseline score from the six-month or 18-
month follow-up score, respectively.  
 
Depressive symptoms were assessed by the Short Moods and Feelings Questionnaire, a 13 item (3 
response category) self-report measure (14) valid for use with adolescents. The Short Moods and 
Feelings Questionnaire has been shown to discriminate a psychiatric sample from a pediatric control 
sample (14). Dichotomous scores (14) indicative of clinically relevant depressive symptoms were 
used to determine whether an adolescent had clinically relevant depressive symptoms at each 
timepoint (no depressive symptoms – score of 0-7 versus depressive symptoms – score >=8). These 
dichotomous variables were then used to assess change between baseline and the six-month follow-
up, and baseline and the 18-month follow-up, resulting in the following categorical outcomes: no 
depressive symptoms at baseline or follow-up (reference group), change from no depressive 
symptoms at baseline to depressive symptoms at follow-up (‘became depressed’), change from 
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depressive symptoms at baseline to no depressive symptoms at follow-up (‘no longer depressed’), 
and depressive symptoms at baseline and follow-up (‘remained depressed’).  
 
Covariates available at baseline and both follow-ups were identified a priori from existing literature, 
which demonstrated cross-sectional and longitudinal associations with depressive symptoms in our 
previous East London school-based cohort study of adolescents (the RELACHS study- Research with 
East London Adolescents: Community Health Survey) conducted between 2001-2005 (15-18). The 
covariates were: age (months); gender; ethnicity (assessed using an 11 category variable based on 
the 2011 UK Census); number of years lived in the United Kingdom; number of parents lived with; 
parental income, bullied at school in the past 12-months, receiving free school meals (as a marker of 
social disadvantage), long-standing illness; number of life events, whether moved neighborhood 
since last survey; and the number of days since the Opening Ceremony of the Olympics that the 
questionnaire was completed. Social support from family and friends were assessed using the Multi-
dimensional Scale of Perceived Social Support (19), with scores divided into tertiles, representing 
low-, medium- and high-support. 
 
Statistical analyses 
Weights were derived to take account of unequal probabilities of school and pupil selection. 
Prevalence and missing data rates for the outcomes and covariates were examined: missing values 
ranged from 0.0% to 45.2%. We explored patterns and predictors of missing observations through 
logistic regression modelling. Analyses suggested that data was Missing At Random (MAR) (20). We 
imputed the data using multilevel multiple imputation in the REALCOM software (21), which uses a 
joint multivariate normal modelling approach through the Markov Chain Monte Carlo method. We 
imputed with 2 levels (1st=survey time (baseline, six-month follow-up or 18-month follow-up) and 
2nd=adolescent) with all of the outcomes and covariates as fixed effects. Interaction terms between 
gender and the intervention, and free school meals and the intervention were also included. The 
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imputation model was chosen to be congenial (22) with the most saturated model of interest; 
auxiliary variables were included to strengthen the MAR assumption.  We used a `burn in’ period of 
25,000 iterations, followed by 50,000 iterations producing a dataset every 1000th iteration, resulting 
in 50 imputed datasets. The Markov Chain Monte Carlo chains were examined to check for 
convergence.  
 
Analyses were carried out using STATA version 14 (23). Crude and adjusted linear, logistic and 
multinomial regression models were run to assess the impact of urban regeneration (intervention vs 
comparison) on short-term (wave 1 to wave 2) and longer-term change (wave 1 to wave 3) in 
wellbeing and depressive symptoms. The models were adjusted for baseline demographic factors; 
household factors; family and friend social support; and psychological factors (see Table 2 for 
variable details).  An additional adjustment for baseline wellbeing (WEMWBS) was made to the 
adjusted model for wellbeing, to test sensitivity of the findings for baseline wellbeing. Interactions 
between urban regeneration (borough or distance to the Olympic Park) with gender and free schools 
meals were tested: with models stratified where interactions were p≤0.05. Inference sensitivity to 
departure from MAR was explored through tipping point sensitivity analysis where data was 
imputed under Missing Not At Random (MNAR) with increasing departure from the MAR 
assumption. Inferences were robust to departures from the MAR assumption.  
 
RESULTS  
Descriptives 
Table 2 shows the prevalence for the outcomes and covariates at each time-point. 27.9% of the 
participants were from schools in the intervention borough and 72.1% from schools in the 
comparison boroughs. The distance of the participants’ schools to the Olympic Park ranged from 
1133 to 12,589 meters (interquartile range=3240.7 meters). Participants were ethnically diverse: the 
largest groups described themselves as White UK (16.9%), Asian Bangladeshi (14.9%), and White 
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Other (14.4%). Over one-fifth of the sample reported depressive symptoms at each time-point 
(baseline 21.8%; six-month follow-up 20.8%; 18-month follow-up 24.2%). The mean wellbeing score 
was 51 at each time-point.  
 
Urban regeneration and depressive symptoms 
Depressive symptoms were higher in the intervention borough at baseline compared with the 
comparison boroughs (27% vs 20%: unadjusted OR=1.49, P=0.024).  Table 3 shows the changes in 
depressive symptoms between baseline and the six-month follow-up.  Reflecting at least in part the 
higher prevalence of depression in the intervention borough at baseline, in the fully adjusted 
models, both adolescents who were ‘no longer depressed’ at the six-month follow-up (RR (Relative 
Risk)=1.53, 95%CI 1.07,2.20) or who ‘remained depressed’ at the six-month follow-up (RR=1.78, 
95%CI 1.12,2.83) were more likely to be from the intervention borough than from the comparison 
boroughs.   
 
Post-hoc restricted to those with baseline depression showed that adolescents from the intervention 
area were not more likely to have recovered at the six-month follow-up compared to those from the 
comparison area (Odds Ratio=0.72 95%CI 0.44-1.18). Indeed, amongst those with no baseline 
depression, adolescents from the intervention area were more likely to have become depressed at 
the six-month follow-up compared to those from the comparison area (Odds Ratio=1.42 95%CI 
1.09,1.85).  
 
Distance to the Olympic Park was not associated with changes in depressive symptoms between 
baseline and the six-month follow-up. There were no interactions between borough or distance to 
the Olympic Park and gender or eligibility for free school meals in relation to change in depressive 
symptoms between baseline and the six-month follow-up (P>0.05).  
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Table 3 shows the changes in depressive symptoms between baseline and the 18-month follow-up. 
In the fully adjusted models, adolescents who ‘remained depressed’ at the 18-month follow-up were 
more likely to be from the intervention borough than from the comparison boroughs (RR=1.93, 
95%CI 1.01,3.70). Table 3 shows that distance to the Olympic Park was not associated with changes 
in depressive symptoms between baseline and the 18-month follow-up.  No interactions were 
observed between borough or distance to the Olympic Park with gender or eligibility for free school 
meals in relation to change in depressive symptoms between baseline and the 18-month follow-up 
(P>0.05). 
 
Post-hoc analyses showed that for those with no baseline depression, those from the intervention 
area were more likely to have become depressed at the 18-month follow-up compared to those 
from the comparison area (Odds Ratio=1.38 95%CI 1.06,1.80). For those with baseline depression, 
those from the intervention area were not more likely to have recovered at the 18-month follow-up 
(Odds Ratio=0.67 95%CI 0.41-1.10).  
 
 
Urban regeneration and change in wellbeing 
Wellbeing scores were lower in the intervention borough at baseline compared to the comparison 
boroughs (50.7 SE(0.6) vs 53.0 SE(0.2), P=0.001). There was little change in wellbeing scores between 
the surveys (baseline/six-month follow-up µ=-0.02 SE 0.03; baseline/18-month follow-up µ=-0.04 SE 
0.04). Table 4 shows that there was no association between borough and change in wellbeing 
between baseline and either follow-up. Table 4 shows that distance to the Olympic Park was not 
associated with changes in wellbeing between baseline and the six-month follow-up or between 
baseline and the 18-month follow-up. No interactions were observed between borough or distance 
to the Olympic Park with gender or eligibility for free school meals in relation to change in wellbeing 
between baseline and the six-month follow-up or between baseline and the 18-month follow-up.   
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DISCUSSION  
 
This study suggests that as a population health intervention (7, 24), the urban regeneration 
associated with the London 2012 Olympic Games had little or no detectable positive influence on 
changes in adolescent mental health in terms of depressive symptoms or wellbeing. Although those 
who were depressed at baseline were more likely to have improvement in their symptoms at six-
months follow-up in the intervention compared to the control boroughs,, this was the only positive 
impact observed and should be considered in the light of more adolescents having depressive 
symptoms at baseline in the intervention borough. This association was not maintained 18-months 
post-regeneration nor replicated in other analyses. In fact, attending school in the intervention 
borough was associated with a greater chance of maintaining depressive symptoms. Our hypotheses 
that adolescents receiving urban regeneration would have greater positive change and better 
mental health post-regeneration, compared to adolescents receiving less or no urban regeneration 
were not supported in these data. These conclusions were further supported by analyses using a 
different characterisation of ‘exposure’ to the intervention: distance of the participant’s school to 
the Olympic Park.  
 
Urban regeneration and adolescent depressive symptoms 
We found higher levels of depressive symptoms, in terms of ‘remaining depressed’ between baseline 
and both the six-month and the 18-month follow-ups, for adolescents living in the Olympic host 
borough receiving urban regeneration, replicating the findings of some previous studies of the 
impact of urban regeneration on adult populations (3, 4).  There was evidence that regeneration was 
associated with becoming depressed for those with no baseline depression. Urban regeneration can 
be associated with increased feelings of social isolation (25), reduced social capital (25), increased 
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exposure to stress (26), and relative deprivation, all of which may influence mental health. 
Regeneration may not address residents’ concerns (1, 5) and may not influence psychosocial, 
lifestyle, safety, or economic determinants of mental health (6, 27). Interviews with families in the 
ORiEL study found that during the Olympic event residents in the intervention borough felt that their 
environment was safer and more unified, but that they appreciated that this was a temporary effect, 
with little impact on more immediate concerns such as poor housing and opportunities for 
employment (28). However, the intervention borough had higher rates of depressive symptoms at 
baseline and at both follow-ups compared with the comparison boroughs, which may be explained 
by other unmeasured differences between the boroughs such as social, economic and 
environmental determinants of mental health (6, 27) including income, employment, physical 
activity, and diet. Whether these determinants are impacted by urban regeneration is being 
explored in a study of the ORiEL adolescents’ parents. Borough-level differences in depressive 
symptoms may partially account for the findings reported here. A study of adolescents in three of 
the London Boroughs included in the ORiEL study - the London Boroughs of Newham, Tower 
Hamlets and Hackney, carried out between 2001-2005 found the highest rates of depressive 
symptoms in Hackney and the lowest rates in Newham (29): suggesting that borough differences in 
rates of mental health are changeable over relatively short time periods. 
 
The association between living in the Olympic host borough and a greater likelihood of remission of 
depressive symptoms at six- but not 18-months may reflect temporary positive impacts associated 
with regeneration (28). However, this finding may also reflect selection into this outcome group by 
baseline depressive symptoms. We could not replicate the association of borough on remission from 
depressive symptoms in analyses restricted to those with baseline depression, which may indicate 
chance findings.  
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In contrast to the findings characterising exposure to the urban regeneration by borough, we found 
that distance of the participant’s school from the Olympic Park was not associated with change in 
depressive symptoms between baseline and the six-month or the 18-month follow-up. This 
difference in findings may reflect the more robust methodology in the ORiEL study for examining 
regeneration by borough than by distance to the Olympic Park, as the sample were selected on 
borough. 
 
Urban regeneration and adolescent wellbeing 
There were no differences in change in wellbeing between the intervention and comparison 
boroughs or by distance to the Olympic Park, suggesting no positive impact of Olympic-related 
regeneration on wellbeing. In our analyses few factors predicted positive or negative change in 
wellbeing, which may be because we observed little change in wellbeing over time. Negative change 
was most strongly associated with baseline wellbeing. A recent systematic review of interventions 
using the WEMWBS measure of wellbeing found large variability in change scores for different 
interventions (30) but few studies had examined the impact of neighborhood interventions. Our 
study, along with one study of adults (31) suggest that the WEMWBS may not be particularly 
sensitive to change for evaluating neighborhood population health interventions. In our population 
wellbeing appeared to be more of a stable trait than a changing state (32).  
 
Limitations & strengths 
Exposure to Olympic-led regeneration was determined by school location, which may have resulted 
in some exposure misclassification. It is difficult to characterise the exact dose, or when 
regeneration begins and ends for regeneration associated with mega-events like the Olympic 
Games: a small degree of regeneration may have started prior to our baseline survey and have 
continued beyond our 18-month follow-up. There may be contamination between the intervention 
and comparison boroughs due to geographical proximity. Deprivation varied little between schools: 
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however, area-level confounding by deprivation may remain. The regeneration was highly localised 
resulting in much of the London Borough of Newham remaining unchanged. Further, demographic 
changes in East London in the past decade such as increases in population, ethnic diversity, and the 
private-renting of flats could also have influenced the findings. Positive impacts of urban 
regeneration on mental health may be demonstrated over a longer-time period or may have been 
observed immediately after the Olympic event itself, but this was not tested in this study. This study 
reports analyses that characterise urban regeneration as a holistic event: further on-going analyses 
will examine specific neighbourhood environmental changes associated with the regeneration 
activities such as access to greenness and walkability and associations with health (33). 
 
Strengths include the large representative sample indicative of the ethnic super-diversity in East 
London. This is one of the first studies to examine the longitudinal associations of urban 
regeneration on the mental health of an adolescent population. The study has high response rates; 
overcoming a key limitation of many previous studies (4). Few participants relocated during the 
study, attrition was low, and multiple imputation was employed to deal with missing data.  
 
Implications 
In conclusion, complex public health interventions like urban regeneration are very challenging to 
evaluate (7, 33).  This large-scale quasi-experimental study provides little evidence that the urban 
regeneration associated with the London 2012 Games had a positive impact on adolescent mental 
health in terms of depressive symptoms or wellbeing. In fact, urban regeneration may have 
maintained depressive symptoms but this may be explained by differences between boroughs in the 
social and economic determinants of mental health. The predicted legacy benefit of the London 
2012 Games on enhancing wellbeing (2) was not observed here. Regeneration may have maintained 
and contributed to the onset of depressive symptoms. Any beneficial effects of regeneration may be 
elusive or may take longer to appear.  
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Table 1: Main regeneration components associated with the London 2012 Olympic Games in the London 
Borough of Newham, UK 
Date Area Main Components 
2011-12 Stratford City 
Development 
Retail and leisure centre comprising 1.9 million sq ft of retail 
space (inc. Westfield Stratford City), 500,000 sq ft of office 
and business space, new civic and public space 
2012-14 Olympic Park The Olympic Park consists of 246 hectares of regenerated 
land which consists of: new green spaces and parkland, public 
space and play areas, world class sports venues (main 
stadium, aquatics centre, velodrome, BMX & mountain bike 
tracks, road cycle route) and associated facilities, improved 
physical connectivity and accessibility to the Olympic park 
from surrounding areas (foot & cycle paths, bridges, 
waterways, road and rail links). New housing associated with 
the former Athletes village (East Village)  
2012-14 Olympic Fringe Fringe surrounding the Olympic Park will receive 90 hectares 
of improved green/civic space and improved connectivity to 
the main Olympic Park 
Baseline: January-June 2012; First follow-up January-June 2013; Second follow-up January-
June 2014.  
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Table 2: Descriptive statistics for key intervention, outcome, demographic, household, social support and psychological measures at each survey for the ORiEL study, 
London UK (2011-2014).  
 
Baseline survey Six-month follow-up survey 18-month follow-up survey 
 
n % Missing % n % Missing % n % Missing % 
INTERVENTION/EXPOSURE 
Intervention 2254  0.0       
 Comparison boroughs 1626  72.1        
 Newham borough 628  27.9        
OUTCOME MEASURES 
Short Moods and Feelings 
Questionnaire 
2068  8.2 2116  6.1 2155  4.4 
  Not Depressed 1618  78.2  1676  79.2  1633  75.8  
  Depressed (>=8) 450  21.8  440  20.8  522  24.2  
  Scale reliability a 0.87   0.90    0.91   
Warwick-Edinburgh 
Mental Wellbeing Scale 
1943  13.8 2016  10.6 2085  7.5 
  Scale scoreb 51.2 (9.0)  51.6 (9.7)  51.2 (10.1)  
  Scale reliabilitya 0.84  0.88  0.90  
BASELINE DEMOGRAPHIC MEASURES 
Gender 2254  0.0       
  Male 1271  56.4        
  Female 983  43.6        
Ethnicity 2254  0.0       
  White: UK 380  16.9        
  White: Other 326  14.4        
  White: Mixed 190  8.4        
  Asian: Indian 85  3.8        
  Asian: Pakistani 86  3.8        
  Asian: Bangladeshi 337  14.9        
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  Asian: Other 72  3.2        
  Black: Caribbean 111  4.9        
  Black: African 249  11.0        
  Black: Other 263  11.7        
  Other 155  7.0        
Time in the UK 2221  1.5       
  All my life 1629  73.3        
  Over 10 years 174  7.8        
  6-10 years 190  8.6        
  Less than 6 years 228  10.3        
Long Term Illness 2153  4.5       
 No  1898  88.2        
 Yes 255  11.8        
HOUSEHOLD MEASURES 
Parental Income 1984  12.0 2104  6.7 2090  7.3 
  Two  796  40.1  813  38.6  832  39.8  
  One  832  41.9  883  42.0  891  42.6  
  None 356  18.0  408  19.4  367  17.6  
Household Composition 2221  1.5 2234  0.9 2238  0.7 
  Lives with both parents 1503  67.7  1544  69.1  1510  67.5  
  Lives with 1 parent 673  30.3  643  28.8  688  30.7  
  Lives with no parent 45  2.0  47  2.1  40  1.8  
Moved neighborhood in 
past year (baseline) or 
since previous survey 1914  15.1 2137 
 
5.2 2167 
 
3.9 
  No 1746  91.2  1977  92.5  2022  93.3  
  Yes  168  8.8  160  7.5  145  6.7  
Free School Meals 2208  2.0 2214  1.8 2219  1.5 
  No 1376  62.3  1404  63.4  1503  67.7  
  Yes 832  37.7  810  36.6  716  32.3  
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SOCIAL SUPPORT MEASURES 
Multi-dimensional Scale of 
Perceived Social Support - 
Family 1236  45.2 1663 
 
26.2 1962 
 
13.0 
  Low Tertile  378  30.6  530  31.9  642  32.7  
  Medium Tertile  392  31.7  475  28.6  586  29.9  
  High Tertile  466  37.7  658  39.5  734  37.4  
Multi-dimensional Scale of 
Perceived Social Support - 
Friend 1239  45.0 1656 
 
26.5 1958 
 
13.1 
  Low Tertile  349  28.2  495  29.9  649  33.1  
  Medium Tertile  470  37.9  592  35.7  634  32.4  
  High Tertile  420  33.9  569  34.4  675  34.5  
PSYCHOLOGICAL MEASURES 
Ever Bullied 1463  35.1       
   No 948  64.8        
   Yes 515  35.2        
Negative Life Events 1663  26.2 1910  15.3 2001  11.2 
   0 865  52.0  691  36.2  481  24.0  
   1 373  22.5  469  24.5  499  25.0  
   2 235  14.1  334  17.5  372  18.6  
   3+ 190  11.4  416  21.8  649  32.4  
Long Term Illness 2153  4.5       
  No  1898  88.2        
  Yes 255  11.8        
a Values are expressed as Cronbach’s  b Values are expressed as mean (standard deviation) 
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Table 3: Associations of urban regeneration with change in depressive symptoms (baseline to six-month follow-up and baseline to 18-month follow-up) for the ORiEL 
study, London UK (2011-2014).  
 Became depressedc No longer depressedc Remain depressedc 
 Unadjusted Adjustedd Unadjusted Adjustedd Unadjusted Adjustedd 
 RR 95%CI RR 95%CI RR 95%CI RR 95%CI RR 95%CI RR 95%CI 
Baseline to six-month follow-up 
 
            
 Intervention Borougha 1.32  0.81, 2.12 1.44  0.95, 2.17 1.44e  1.03, 2.02 1.53e  1.07, 2.20 1.70e  1.04, 2.77 1.78e  1.12, 2.83 
  Distance to Olympic Parkb 1.08  0.95, 1.23 0.96  0.81, 1.15 1.10  0.95, 1.27 1.04  0.89, 1.20 1.02  0.89, 1.16 0.88  0.72, 1.07 
Baseline to 18-month follow-up             
  Intervention Borougha 1.23  0.82, 1.83 1.30  0.97, 1.76 1.53e  1.07, 2.17 1.39  0.88, 2.18 1.57  0.83, 2.95 1.93e  1.01, 3.70 
  Distance to Olympic Parkb 1.16e  1.02, 1.31 1.05  0.89, 1.23 1.03  0.89, 1.20 1.03  0.85, 1.25 1.12  0.96, 1.29 0.99  0.76, 1.29 
aIntervention Borough = London Borough of Newham versus the three comparison London Boroughs of Hackney, Tower Hamlets, and Barking and Dagenham. 
b Distance to Olympic Park is estimate per interquartile increase in distance (meters).  
c Reference group for the outcome is ‘remain not depressed’. 
d Adjusted for gender, age, ethnicity, length of time lived in the UK, no of days since the Olympics, parental income, no of parents live with, whether moved neighborhood 
since baseline, eligible for free school meals, family social support, friend social support, bullying, negative life events, long-term illness.  
ep=<0.05 
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Table 4: Associations of urban regeneration with change in wellbeing (baseline to six-month follow-up and baseline to 18-month follow-up) for the ORiEL study, London 
UK (2011-2014). 
 
 Baseline to 6-month follow-up Baseline to 18-month follow-up 
 Unadjusted Adjustedc Adjustedc + baseline 
WEMWBS 
Unadjusted Adjustedc Adjustedc + 
baseline WEMWBS 
 Co-
effic-
ient 
95%CI Co- 
effic- 
ient 
95%CI Co- 
effic- 
ient 
95%CI  Co- 
effic- 
ient 
95%CI Co- 
effic-
ient 
95%CI Co-
effic-
ient 
95%CI 
  Intervention Borougha 0.58  -1.21, 2.36 0.18 -1.45, 1.80 -0.50 -1.86, 0.85 1.23 -0.74, 3.20 0.52 -0.95, 1.99 -0.07 -1.59, 1.44 
  Distance to Olympic Parkb -0.18  -0.93, 0.57 0.01 -0.76, 0.78 0.31 -0.20, 0.81 -0.60 -1.46, 0.26 -0.01 -0.72, 0.70 0.11 -0.39, 0.62 
aIntervention Borough = London Borough of Newham versus the three comparison London Boroughs of Hackney, Tower Hamlets, and Barking and Dagenham. 
b Distance to Olympic Park is estimate per interquartile increase in distance (meters).  
c Adjusted for gender, age, ethnicity, length of time lived in the UK, no of days since the Olympics, parental income, no of parents live with, whether moved neighborhood since baseline, 
eligible for free school meals, family social support, friend social support, bullying, negative life events, long-term illness.  
  
 
 
 
